PTEN does not modulate GLUT4 translocation in rat adipose cells under physiological conditions.
PTEN is a 3'-inositol lipid phosphatase that dephosphorylates products of PI 3-kinase. Since PI 3-kinase is required for many metabolic actions of insulin, we investigated the role of PTEN in insulin-stimulated translocation of GLUT4. In control rat adipose cells, we observed a approximately 2-fold increase in cell surface GLUT4 upon maximal insulin stimulation. Overexpression of wild-type PTEN abolished this response to insulin. Translocation of GLUT4 in cells overexpressing PTEN mutants without lipid phosphatase activity was similar to that observed in control cells. Overexpression of PTEN-CBR3 (mutant with disrupted membrane association domain) partially impaired translocation of GLUT4. In Cos-7 cells, overexpression of wild-type PTEN had no effect on ERK2 phosphorylation in response to acute insulin stimulation. However, Elk-1 phosphorylation in response to chronic insulin treatment was significantly decreased. Thus, when PTEN is overexpressed, both its lipid phosphatase activity and subcellular localization play a role in antagonizing metabolic actions of insulin that are dependent on PI 3-kinase but independent of MAP kinase. However, because translocation of GLUT4 in cells overexpressing a dominant inhibitory PTEN mutant (C124S) was similar to that of control cells, we conclude that endogenous PTEN may not modulate metabolic functions of insulin under normal physiological conditions.